Improved hypnotic treatment using chlormethiazole and temazepam
In addition to the morbidity from this organism, however, lies the potential for a fatal illness. Overwhelming strongyloidiasis may occur as an opportunistic infection.' This also devolves from the ability of S stercoralis to multiply; when patients become immunosuppressed host defences break down and filariform larvae spread throughout the body. Gramnegative septicaemia, pneumonia, and meningitis often complicate the direct injury produced by migrating larvae. Such patients commonly fail to respond to thiabendazole and antibiotics. In view of the difficulty of diagnosis, ex-prisoners of war in south-east Asia who are about to receive immunosuppressive agents should probably first be treated prophylactically with thiabendazole. ' Gill GV, Bell DR. Strongyloides stercoralis infection in former Far East prisoners of war. Br MedJ7 1979;ii:572-4.
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R S BRIGGS, C M CASTLEDEN, C A KRAFT Summary and conclusions
The effects of a single 384 mg oral dose of chlormethiazole were compared with those of 20 mg of temazepam and placebo in healthy old and young women (mean ages 72-9 and 24-7 years respectively). Both drugs were effective hypnotics and had no detectable pharmacological action the next morning. Even four hours after administration performance of a simple psychomotor test was not impaired and sway (measured by an ataxiameter) was not increased in either age group. Pharmacokinetic studies showed that chlormethiazole was rapidly absorbed, distributed, and eliminated by both groups, so that minimal plasma concentrations existed 11 hours after administration. Temazepam, however, was less quickly absorbed and distributed, especially in the young group, and substantial amounts remained in the plasma 11 hours after administration.
Introduction
Since many hypnotics are slowly eliminated from the body, high plasma concentrations persist throughout the day after adLeicester General Hospital, Leicester LE5 4PW R S BRIGGS, MSC, MRCP, senior registrar in geriatric medicine C M CASTLEDEN, MD, MRCP, senior lecturer in geriatric medicine C A KRAFT, BSC, technician, department of medicine ministration. These produce sedation and impairment of performance of the central nervous system (CNS) and are a major drawback to using hypnotics.' 2 A solution would be to prescribe hypnotics that are rapidly eliminated, so that only small and pharmacologically ineffective concentrations exist the next morning. Chlormethiazole and temazepam, two hypnotics with relatively short half lives,3 4 produce no hangover effects in younger subjects at doses of 768 mg and 20 mg respectively.5 6 Data do not exist, however, for elderly subjects, although in general the elderly are more susceptible to adverse effects after taking hypnotics.
Evidence is conflicting on whether hypnotics in the elderly increase their tendency to fall.10 11 Since old people commonly rise once or more every night, the effect of hypnotic treatment on their ability to do so safely warrants investigation.
We designed this study firstly to establish whether hangover effects the next morning could be avoided in the elderly by giving hypnotics with short elimination half lives; secondly, to relate any differences in CNS performance between young and old subjects after these hypnotics to their respective plasma concentrations; and, finally, to determine whether such hypnotics affect CNS performance a few hours after being taken, increase the likelihood of falls, and still retain their hypnotic action.
Subjects and methods
Ten old and 10 young female volunteers took part in the study. Their average ages were 72-9 years (range 67-77) and 24 Psychomotor test-Subjects crossed out the letter e on a page of prose for two minutes. The score was the total number of e's correctly deleted.
Sway test-Each subject's cumulative sway over one minute was measured by a Codoc ataxiameter, one unit equalling one-third of a degree arc. '2 Visual analogue scales-Subjects indicated on scales from 0 to 100 mm (i) how long it took them to get to sleep (almost at once to not at all)-that is, latency; (ii) how long they slept (perfectly to not at all)-that is, duration; and (iii) how wide awake they felt at the time of the test (wide awake to almost asleep)-that is, sedation.
Electroencephalogram (EEG) sleep score-A 30-minute EEG recording was taken at 11 hours and scored blind by two independent observers.'3 ESTIMATION OF PLASMA CONCENTRATIONS AND PHARMACOKINETICS Chlormethiazole-Concentrations above 100 [tg/l were estimated by gas chromatography using a Perkin-Elmer Model Fl 1 chromatograph. Concentrations below 100 lsg/l were determined on an LKB 2091 gas chromatograph and mass spectrometer. 3 Temazepam-Plasma concentrations were estimated by gas chromatography using a Pye 104 chromatograph fitted with an electron-capture 63nickel detector. The internal standard was 0-methyltemazepam.
Pharmacokinetic data-The plasma concentrations obtained for each subject were related to the time at which the blood samples were taken by using a modified Simplex computer programme.'4 STATISTICAL ANALYSIS The Wilcoxon matched pairs signed rank test was used to compare the pharmacodynamic test scores four and 11 hours after administration of each drug with those after administration of placebo within each age group. These data were compared between the two age groups by using a Wilcoxon signed rank test for unmatched pairs.
BRITISH MEDICAL JOURNAL 1 MARCH 1980 Pharmacokinetic data in the two groups were compared with Student's t test for unpaired data.
Correlations between plasma concentrations of chlormethiazole and temazepam at four and 11 hours and the results of pharmacodynamic tests were made with Spearman's rank correlation coefficient.
Results

PHARMACODYNAMIC TESTS
The table shows the results of the tests. In each group the effects of chlormethiazole, temazepam, and placebo were compared.
Psychomotor test-The elderly performed less well than the young after all treatments. Neither drug, however, significantly affected accuracy in either group four or 11 hours after administration.
Sway test-Chlormethiazole and temazepam had no significant effect on sway in either group after four or 11 hours. The mean sway in the older group was almost twice that in the younger at both times.
EEG sleep score-The EEG sleep score was similar 11 hours after all treatments in both groups.
Subjective assessment-Both drugs shortened sleep latency and increased duration in both age groups in the first half of the night; temazepam had a greater effect than chlormethiazole in the elderly. When woken after four hours the young felt sedated with both drugs, and there was no significant difference between the two drugs in this respect. The old, however, were as awake after the two active treatments as after placebo. After the subjects had been woken temazepam was more successful in reinducing sleep than chlormethiazole in the young, but the reverse was true in the elderly. Both drugs increased the duration of sleep in the second half of the night in the young, and there was no significant difference between them. Only chormethiazole prolonged sleep compared with placebo over this period in the elderly.
SIDE EFFECTS
Nasal irritation occurred in all the young and seven of the old women after chlormethiazole. Three subjects felt sedated 11 hours after administration, two of whom were receiving temazepam.
PHARMACOKINETICS
Appreciable intersubject variability occurred with both drugs. There was no statistical correlation between plasma concentrations and the results of pharmacodynamic tests.
Chlormethiazole- Figure 1 shows the plasma concentration time curve for each group. There was no significant difference between the groups, although the mean peak concentration in the elderly was considerably higher than that in the young. The absorption time was so short that peak concentrations occurred in both groups before the first samples were taken-that is, within 30 minutes. The mean elimination half life was 3-77 hours (range 2-41-5-90) in the old and 3-23 hours (range 213-4-89) in the young subjects. The mean (± SEM) plasma concentrations 11 hours after administration were 36±10 I tg/l in the old and 35±7 ,ug/l in the young, and at 18 hours 22±6 ,ag/l and 14±6 ,ug/l respectively.
Results of pharmacodynamic tests four and 11 hours after administration of chlormethiazole, temazepam, and placebo in 10 young and 10 old subjects. Temazepam-Since the plasma concentrations varied considerably between subjects, only the rate of absorption was compared between the two age groups. This was significantly faster in the older subjects: their mean time to peak concentration was 0-3 (range 0-12-0-71) hours, compared with 1 75 (0 90-3 43) hours in the young (p < 0 002). Insufficient data were available to determine elimination half lives for each subject, but the means for each group were 14 0 hours in the old and 115 hours in the young subjects (calculated from mean log plasma concentration time curves for each group). The mean (± SEM) plasma concentrations 11 hours after dosing were 82 ± 6 ug/l in the old and 102 4 10 Hug/l in the young, and at 18 hours 6848 ,tg/l and 68 ± 10 tLg/l respectively. 
Discussion
The results of this study show that chlormethiazole and temazepam do not cause detectable hangover effects the next morning in young or old subjects in the doses used. Thus they have considerable advantages over many other hypnotics,13 [15] [16] [17] whose unwanted effects may last up to 36 hours after a single dose and are more severe and more common in the elderly.8 9 18 The most commonly prescribed-diazepam, nitrazepam, chlordiazepoxide, and flurazepam (or their active metabolites)-are eliminated so slowly from the body that persistent pharmacological actions occur for many hours after administration. '9 The plasma concentration time curve of chlormethiazole is ideal for a hypnotic, showing rapid absorption, fast elimination, and only minimal amounts persisting eight hours after administration. Subjective and objective measurements confirm this principle: both groups found chlormethiazole an effective hypnotic and neither reported nor were observed to have any hangover effects. These results confirm earlier findings that chlormethiazole produced no hangover effect in young subjects even when 768 mg was given at night.5
Temazepam was also effective in both age groups and had no detectable effect the next morning in the dosage used, but its pharmacokinetic profile was different from that of chlormethiazole. Although insufficient samples were analysed for an elimination half life to be calculated for each subject, a mean for each age group suggested values of 11-5 hours in the young and 14 hours in the old. These results should be treated with caution but agree with an earlier report of 15-20 hours. 20 More recently, small studies found the mean elimination half life to be around eight hours, though they again confirmed appreciable intersubject variability.4 21 Such results suggest that further work is required before confident claims may be made.
Clearly, although the rate of elimination is considerably quicker than for many benzodiazepines, it is similar to that of lorazepam22 and oxazepam.23 Substantial amounts of temazepam remain in the body 11 hours after administration, and therefore accumulation is likely with repeated daily dosing.
The more rapid absorption of temazepam in the elderly than the young is unexplained and possibly only a chance finding owing to intersubject variability, but, clearly, temazepam is not quickly absorbed in all subjects. The slow absorption and late peak concentration in the young were consistent with their being appreciably sedated four hours after dosing and with the drug's effect on latency and duration of sleep in the second half of the night. These effects were not observed after temazepam was given in the older subjects, in whom the mean peak concentration occurred much earlier and plasma concentrations at four hours averaged half those in the young. Since results of pharmacodynamic tests 11 hours after administration were not impaired in either age group, temazepam may have no detectable pharmacological effect below plasma concentrations of about 120 tg/l.
The elderly usually wake frequently at night, and this may be necessary in some-for example, to ensure continence. Benzodiazepines may make rising from the bed difficult owing to muscle relaxation,6 and barbiturates may increase the incidence of nocturnal falls in the elderly.10 It is important, therefore, that both chlormethiazole and temazepam permitted an interruption of sleep during which neither psychomotor performance nor sway were impaired in either age group.
Thus the results of this study have shown that hangover effects may be avoided in elderly subjects after administration of drugs with an adequate hypnotic action, and that such hypnotics allow sleep to be interrupted safely. The mean blood glucose concentration at breakfast (O minutes) was 11 mmol/l after the early injection and 10 mmol/l after the late injection. Subsequent concentrations were consistently lower with the early injection regimen than the late regimen. The greatest difference between values in the two groups was 3 7 mmol/l at 150 minutes. Mean plasma insulin concentrations were lower in the children on the early regimen than in those on the late regimen at 30 minutes before breakfast but higher at 0 minutes and thereafter. There were no significant differences in mean concentration of inter-Introduction It is established that the management of diabetes mellitus should include a serious attempt to keep blood glucose concentrations as close to normal as possible.' The diurnal variation in blood glucose concentration with various insulin regimens has been well documented in diabetic adults2 3 and children (G Werther, MSc thesis, Oxford University, 1978) by using 24-hour sampling methods in hospital. Despite differences in regimen, a hyperglycaemic peak usually occurs after breakfast.2 3 Factors that may contribute to this hyperglycaemia include insulin deficiency, relatively high carbohydrate breakfasts, and rebound from nocturnal hypoglycaemia.
Insulin deficiency should be improved by increasing the interval between the morning insulin injection and breakfast. A preliminary survey of 30 diabetic children attending our clinic showed that for most of them this interval was 15 minutes or less, either for convenience or for fear of hypoglycaemia. We performed this study to see whether the minimal disruption of giving the morning insulin injection 30 minutes rather than five minutes before breakfast could significantly reduce postprandial hyperglycaemia without producing preprandial hypoglycaemia in diabetic children. Our study also aimed at evaluating the acceptability of metabolic studies on such children at home.
